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SURGICALTECHNIQUESReplacement of continuous-flow left ventricular assist device via left
subcostal incisionJoseph G. Rogers, MD,a James G. Jollis, MD,a and Carmelo A. Milano, MD,b Durham, NCFIGURE 1. Surgical setup for LVAD replacement. Peripheral CPB is es-
tablished via right axillary arterial and right femoral venous drainage. De-
airing catheter is introduced via the left femoral artery and guided into the
ascending aorta.Redo sternotomy for left ventricular assist device (LVAD)
replacement may be associated with an increased risk for
bleeding and right ventricular dysfunction, relative to a lim-
ited subcostal incision.1
PREOPERATIVE EVALUATION
The HeartMate II (Thoratec Corp, Pleasanton, Calif)
LVAD has 3 detachable components: the inflow segment;
the body of the pump, which includes the power cord attach-
ment; and the outflow graft (Figure 1). Conditions such as
pump thrombosis and pump or power cord malfunction re-
quire replacement of the pump body, but the inflow segment
and outflow graft may not require replacement. Before sur-
gical replacement of the body alone, preoperative imaging
should be undertaken to ensure that the inflow segment
and outflow graft are free of obstruction. The inflow can-
nula, which is part of the inflow segment, should be imaged
with transesophageal echocardiography (TEE) and com-
puted tomography angiography to ensure proper position
relative to the left ventricular septal and lateral walls
(Figure 2). TEE can document laminar flow into the apical
cannula and should define any apical thrombus that would
warrant removal of the inflow segment and exploration of
the left ventricular cavity. Computed tomography angiogra-
phy can also rule out any obstruction of the outflow graft
(Figure 2).
OPERATIVE TECHNIQUE
Positioning
The patient is positioned supine with the left arm ex-
tended at the side. A rolled sheet is placed behind the left
chest. External defibrillator pads are placed.
Establishing Cardiopulmonary Bypass
Arterial inflow is established via cut-down on the right
axillary artery. In most instances, an 8-mm Hemashield
graft (Maquet, Wayne, NJ) is sutured to the axillary artery.
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The Journal of Thoracic and Cathat is in turn connected to cardiopulmonary bypass (CPB)
tubing. For venous drainage, percutaneous right femoral ve-
nous access is established using the Seldinger technique.
This site is sequentially dilated, and a multistage venous
cannula is introduced with the tip positioned at the junction
of the superior vena cava and right atrium using intraoper-
ative fluoroscopy or TEE (Figure 1).Preparation for De-airing
A 6F sheath is percutaneously placed in the left femoral
artery, and amultistage catheter is placed through the sheath
and guided over a wire into the ascending aorta using fluo-
roscopy. The tip should be positioned at the site of insertion
of the ventricular assist device outflow graft in the ascend-
ing aorta. The external end of the catheter can be placed into
standard CPB vent tubing (1/4-inch diameter), and low
suction is applied. The surgical field where the pump is
replaced is continuously flooded with carbon dioxide at
4 L/min. The pump is also submerged in saline during
replacement and activation.Exposure and Replacement of Pump
A 6-inch left subcostal incision is performed directly over
the pump. The left rectus muscle is divided. A Rultractrdiovascular Surgery c Volume 143, Number 4 975
FIGURE 2. Computed tomography angiogram of HeartMate II (Thoratec
Corp, Pleasanton, Calif) LVAD pump demonstrates proper alignment of in-
flow cannula and outflow graft. H, Head; F, foot; R, right.
Surgical Techniquesretractor (Rultract, Cleveland, Ohio) is secured to the head
of the operating table and used to retract the left costal mar-
gin cephalad. The abdomen and preperitoneal pump pocket
are entered. Dissection is conducted to mobilize the outflow
graft screw and the inflow segment screw, displacing these
downward into the abdomen, thus enabling detachment of
the body of the pump for replacement (Figure 1). Before at-
tempting replacement of the pump, CPB is established and
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body of the pump is removed by loosening the outflow graft
screw and the inflow segment screw. The back bleeding
from the outflow graft is controlled by introducing a Foley
balloon catheter into the graft and inflating the balloon with
saline. After the outflow graft is controlled, full CPB pump
flow is restored. Bleeding from the inflow segment is con-
trolled by placing a pump sucker into the inflow segment.
Next, the new pump is brought up to the field and the drive-
line is tunneled. If the old inflow segment is not obstructed,
then the new inflow segment can be removed from the new
pump. The new pump body is attached to the old inflow seg-
ment using the old inflow segment screw (Figure 1). Next,
the old outflow graft is attached to the new pump using
the old outflow graft screw (Figure 1). Before attaching
the outflow graft, CPB flow is again reduced, and the Foley
balloon is taken down and removed from the outflow. With
these components securely attached to the new pump, the
pump is submerged in saline and the left ventricle is allowed
to fill. The patient is gradually weaned from CPB with in-
creasing LVAD pump speeds; simultaneously, the ascend-
ing aorta is vented and TEE is used to monitor for air.CONCLUSIONS
This left subcostal approach to LVAD pump replacement
is less invasive than redomedian sternotomy, andmay result
in reduced bleeding and RV dysfunction.Reference
1. Gregoric ID, Bruckner BA, Jacob L, Kar B, Cohn WE, LaFrancesca S, et al.
Clinical experience with sternotomy versus subcostal approach for exchange
of the HeartMate II ventricular assist device. Ann Thorac Surg. 2008;85:
1646-9.Aortocarotid bypass at the time of central aortic repair for type A
acute aortic dissectionsTomonobu Abe, MD,a Takafumi Terada, MD,a Rei Noda, MD,b and Hajime Sakurai, MD,a Nagoya and
Kobe, JapanThe management of patients with acute type A dissections
complicated by cerebral malperfusion remains controver-
sial. A recent study showed that some of the occluded ca-
rotid vessels remained blocked after central aortic repair,
and this phenomenon could be related to unfavorable out-
comes.1 We report a patient with type A aortic dissection
who underwent aortocarotid bypass at the time of central
aortic repair.ery c April 2012
